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OBJECTIVES, PROGRESS OF HONFERROUS METALS
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PROBLEMS IN THE REFLACEMENT OF NONFFRROUS METALS
A.M.8.

Rumania is suffering from = shortsge cf nonferrous metals because mining
has lagged behind the demand, and because of increased agricultural and indug-
triel consumption and the demands of the electrification Irogram. To avoid im-~
Ports, a campaign has been rganized to conserve nonferrous metals. This hasg
necessitated severe measures for economy in their use. Problems of the elece
trical industry in particular may be seen in the progress made by the Dinamo and
Blectroaparataj (Electricel Equipment) enterprises.

There is a tendency in many research bureaus studying the assembly of ma-
chines and installat:ons 4o advise the uge of the best materials possible. Ag
a result, materials used are .often of far too high 2 quality. Steel alloys are
used where carbon steel would have been sufficient, bronze of high tin content
where bronzes with zire and 5 to 6 percent tin, or bronze with aluminum would be
adequate. In gome instances a composition of more than 80 Percent tin has been

Such cases have occurred becruse planners desired to cover themselves for Poss=
ible difficulties in machining, processing, and ase:mbly of machines or aggre-
gates. Faulty mixtures of steel and nickel have been used where neither meater-
ial was required. At times, insufficient nowledge of materials utilized has
been the cause of complications. The essential characteristics of a large per-
centage of the industrial rav materiuls have now been standardized,

In addition to the replacerent of nonferrous metals by malleable iron, cast
iron, and speeial irons and steels, the Possibility of the replacement of none
- ferrous metals by nonnetallie products must be stuiied. Thus, for example,
. brick, porecelain, ceramics, wood treated wood, bakelite » and other plastic prod-
ucts are to be considered, '
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Wherever it is impossible for ferrous metals to be used becausn of corro~
sive agents, it ray be possible to cover the metal with a protective coating.
In the pest, surface coating was rarely used for the protection of the metal
base, except for zincing of boilere s the galva.izing of sheet metal, pipes, and
wires, the timming of sheet metal » Plating with nickel, chrome, and silver, and
enareling of kitchen articles andi toilet equipment. Metal plating in place of
80114 meval effects a substantial saving. But economies of short-term value
only are not desired. Thus, one plant replaced zinc plates with zinc-costed
Plates. This reduced the use of zinec 80 prercent, but reducod the life of the |
yart from 8-1u years to approximately 2 years. The conservation of zinc was
outweighed by the need for early repair, by cessation of work in the installa-
tion, and by the loss of the plates which had been -inc cooted. The use of thosg~
phates for the protection of steel wire can give ratisfactory results in certain
cages, but must not be adopted without serious consideration of characteristics
required.

An example of the effective way in which the nenferrous metals campaign cau
be carried on is furnished by Sovrommetal (Soviet-Furanian Metai Enterprige),
vhere the work was divided into two stages. The first was the substitution of
alloys with lower nonferrous content or the replacement of nonferrous metsls in
vroducts where all fartors are kiown. The second stage is the study of the re-
Placement of finer perts, such as bearings.

RATIONAL UTILIZATION OF NONFERROUS METALS
Engr A. Sinescu

The nonferrous metals campaign is ~imed principally at the cor~ervation of
aluminum, antimony, copper, tin, nickel, lead and zinc. Electrolytic copper,
nickel, and zine, pure +in, and ‘melted copper and antimony were designated as
superior nonferrous metals by decree No 501 of the Council of Ministers.

Of these metals, copper and tin are in shortest st PPly. Copper is used
Frincipally in the electrical industry for third rails, and overhead lines. Cop-
per cables can be replaced in large measure by aluminum or aluminum alloys. ‘
Staniards are being established for aluminum-steel cables. Copper is being re-
Placed in locomotive fireboxes by steel plates. Locomotive copper tubes were
completely replaced by tubes of carbon steel. In other cages copper is used only
a8 a component, e.g., steel plated with copper, steel tubes coated with brass,
alwninum with copper plate. MTubes are made of an alloy of copper and silicon.
Equipment or boilers for heating water by wood, gas, or electricity, fcrmerly
rade of copper, can be made of a copper=-silicon a.ioy or of copper-plated ferrous
metals. Care must be taken in these processes, however, for too-thin copper 5
plating has resulted in rapid deterioration and corrosion of the base, Aluminum i
Plating for boilers was used with poor results, but zine, enamel, or phosphate
coatings have proved satisfactory.

The replacement of lead is of secondary importance since it is in more Plen-
tiful supply. Lead water pipes can be replaced by coated steel pipes. In the
vhemical industry leed can be repleeal by ceramic products, alurinum, vulcanized’
rubber, synthetic rubber or other materisls, and coated steel. TIn pumps, ceram-
ics, quartz, and synthetic and other types of materials can be used.

Underground electric conduits can in some cases be made without a protective
lead covering. Seals can be of aluminum. Aluminum foil , asbestos cement, sulfur,
or mibber can be used for cable coverings, according to Lhe type of construction
involved.
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Two methods have been used for the conservation of zinec: more efficient

Plating and the replacemert of zine by tile, brick, and other materials in con-
struction.

Turbine blades of Monel metal can be re

with 1% percent chrome. RNickel alloys capsble of resisting high temperatures
are very difficult to replace. Attempts were made to reduce the temperature of
the process involving the use of nickel alloy equipment to a maximm of 400 ge-
grees centigrade so that some steel alloy could be used.

Placed by blades of steel alloys

Nickel allo

Y8 for rheostats can be replaced by other alloys which contain
no nickel.

TMPORTANCR (% THE NONFFRROUS MOTALS PROBLEM
Al METHODS o 10LLUY I GUNsEI VAU IO \EDTYURTAL)

Ronferrous metals > efpeclally copper and it: alleys, forn an important re-
source for all branches of industry in the Rumenian People's Republic. Indug-
trialization and especially electrification or the country depend in great meas-
ure on the supply of these metals. However, the country's mining and processing
industries are not capable of keeping up with the rising demand.

The Electroaparataj (Electrical Equipment) enterprise hag carried out suc-
cessful research in conservation methods. It 2»d Dinamg enterprise have ad-

dressed a call to all enterprises throughout the country to economize in tie wse of
nonferrous metels,

The method employed by the Electroaparataj enterprise was as follows:

1. The plent Drepared a record of each product which requires a nonferrous
raw material in its manufacture. This record contained s 1ist of all parts or

.ingredients and rertinent data on design, position, name. mumber of pleces, ayal-
1ity, dimensions, and welght,

2. A cormission examined each iten to determine Possible substitutes to re-
Place nonferrous metals, or to combine nonferrous with sther materials in order
to ef_uct savings and to improve quality.

As a result of thege studies it kas been possibl: ‘o substitute raw mater-
ials or eliminate them entirely from a mamufacturing rrocess. Economies realized
within enterprises themselves show that these problems should not remain only

within the scope of technisal offices, but should be introduced into fectories
in the form of competitions.

The State Committee for Technieal Problems can initiate competitions or
authorize inwsvations, The Institute for Technical Literature of this committee
gathered published materisl in preparation for the campaign. The State Standard-

ization Commission has undertaken four types of measures as preparation. They
are as Pollows:

1. Listing of products now mede of nonferrous metals for which substitutes
can be found.

2. Detemlinat‘:l.'on of conditions under which the reduction or replacement of : ‘
materials can take place.

3. Introduction of new methods for the conservation of nonferrous metals.

h. The preparation of state standerds (STAS) for msterials which will serve
to replace nonferrous metals.
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Specifie Problems which have been studied are: irons and steels for anti- ,‘
friction use, plastics such ag textolite, lingoston, lingofon, and others, as

well as wood to replace nonferrous metals. New specifications will be dravm up
for these substitutes,

New procedures musi be developed in the use of protec- i
tive surface coatings to replace nickel, chrome, and brass.

Enterprises and committees are advised
which will have practical use., A1}
this patriotic .mission to conse

to study only those innovetions
technieians and engineers must carry out
rve nonferrous metals.

e ————t -

SOVROMIRAVVOR EXPERIENCE IN THE CONSERVATION OF NONFERROS METALS

N. Vaecareanu
v ' Assistont Directov-ﬂeneral,
: Sovromtractor

Sovromtractor (Soviet-Rumanian Tractor Enterprise) has underteken to study

mesals by suostitutes. Thig study
ysis of possible substitutes, en investigation of the cost
and time involvedin heir production, study of their availability n sufficient
quantity to satisfy the demand, and vesearch to determine whether this produc -
tion would not require oo great a utilization of equipment and whether 4iffi.
culties would not arige threigh the change, Caseg have cceurred in which pro=
cedurcs were prescribed for the substitution of other cubstances for nonferrous
wetals, ut unforeseen difficulties forced a return to the old method, This in-
volved the re-establishment of previous processes with inevitable
and loss of time. An exampl,

] ion shift
forks for tractors. Thegsa f » however, anc oronze
forks readopted because the

e attention
to the prcblem. This is not the only case. In fact, of 86 ftems Proposed by
the technical bureau of Sovrotractor for the elimination ¢f nonferrous metals,
only 29 were accepted.

This is evidence of the failure of the Sovromtrector re-
search bureau.

Other poor sutstitutions may be pointed out.
the diesel motor was changed to iron without analysis of possible complicationsg,
such as the rigidity of ferrous metals, Thus, the installation and aounting of
the fuel line required right times as much effort as its manufacture. Some
parts require an entirely different technological procedure and therefore necesg-
sltate investigation to determine whether the substitute will give the desired '
effect. This was the cage with

radiator tubes, which, when changed from brass
to iron, doubled production time, for additional

heut processing was necessary. ‘1
The greater hardness of the rov material created new problews in assembly.

These regearch efforts by the AST ‘Sa:iety of Engincers and Techniciang) branch in
the Sovromtractor plant can serve as an example for other ASIT branches through-
out the country.

For example, the fuel line of

Workers of Sovromtrector Pledged the conservation of 2 ,000 kilograms of non- i
ferrous metal in honor of 7 Novembew 1951.

Today, when the conservation o
resistance has arigen among workers
thr 1 resistance is a result of inert
hostility. Work must b
testel by experiment be

f nonferrous materials has become a necessity,
to a campuign for economy in their use. But
ia and laziness rather than of intentional

¢ organized on a more scientific basis and innovations
fore they are put into industrial use.
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REPLACEMENT OF COPPER IN THE KLECTRICAL INDUSTRY

Engineers M. Bustatziu ang M, Popa

In the electrical industry the most important, conducting materialg are cop-
Pexr and itg alloys, bronze, and brass, Copper 1s used on g large scale ror elec-
tric power lines, teleccmmmnications lines, elecirical uachinery, and t ransforn-
ers. To date, thege items have been involved to only a small degree in the cag.
raign for the conservation of nonferrous metalg, The material uswally corsic-
ered for the replacement of nonferrous metals is aluminum, of which there are
inportant deposits in Rumania, Exploitation of these sources could make large
amounts of alumimyy available to the electriecal industry within g short tine,

In other sectors M

copper without zer-
echnicians ong engineers

of the electrical industry are completely occupi-d at Present with the electpi-

arted attention to the

REPLACEMENT OF NONFERROUS METALS BY PLASTICS

-~ Prof Engr M. Popesceu

The Rumaniap Pecple's Republic possesses all the necessary resources for
the production of plasties which might be used to replace nonferrous metals.
Products derived from the processing of steel, Petroleunm, cellulose products ,
casein, albumin, and the distillation of cils could provide raw materials for

Phenoplasts » vinyls, Polystyrenes, Polyethyls, acryl plastics, Wrea-melamines,
“ cellulose produets ; and others,.

I% has been founi that speciel textolite can be substituted for bronze or
: brass for cables, Textolite may also be used for insulation, and ip rlace cf ;
» alloys in the manufacture of tubeg for chemical purposes. A new plastic mater-
ial, of super-polyamide type. has been developed., This substance hrs shown ey ‘
ceptional resistance to all correive agents, and does not reac* to solvents )
alkalies, oxidizing agentg » and cther chemizalg, It has excellent mechanica), ‘T
and dielectric quai’ties. Thus, thig Plostic ean replace nonferrous metels in !
the manufacture of containers for alechol, wine, beer, nilk, solvents, potashes,

and oxidizing agents. It has been used successfully in the petroleun inaqustry
) 88 a coating for steel pipes,

Nonferrous metals have been replaced by plastic. | many cases. Getinax,
tal mn, end textolite have been used in constructions where material of great
mechanical strength was required. Asbolite and atorproc have been used as friec-
tion materials. Graphitized textolite has been used for antifriction, Getinax
A and B, textolite, ang balnite serve as electrical insulation, Etiloid has

Droved superior to rlexiglass, Vermiculite has been used for boiler amd redio
» insulation.

In addition, rart of the medical equipment manufactured from nickal , chrome,
chrome -nickel » and other materialg could be made of Dlastics,
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HAE‘UFAG.EUFR OF WOODEN DOOR HANDLES
Engineers N. Valeanu and Dr Gh. Retea

A collective formed by the techniclans and engineers of the State Stand-

! ardization Commission and the Magura Codlei Factory is carrying out researth in
the conservation ~f nonferrous metals. It hag determined that a large quantity
of nenferrous metals has been used for the manmufacture of door handles.

Tests showed that wood fulfilled all requirements and could furnish rav ma-
terial for all necessary parts. - The Magura C 1lel Factory developed a wooden
door handle that cost 70 lei less than a comparable one of alumimm. This enter-
rrise alone will be able to rodnce approximately 200,000 wooden door hardles in
the first year of production, with a saving of approximately 170,000 kilograms of
nonferrous metals.
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